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© Powdered medicament-mixed gas injecting apparatus and powdered medicament-mixed gas 
injecting nozzle to be connected to the same. 



© The powdered medicament-mixed gas injecting 
apparatus includes a gas feed pump (20); and a 
passage unit (50) having passages introducing gas 
fed from the gas feed pump (20) to a powdered 
medicament container (70) so as to mix the pow- 
dered medicament accommodated in the powdered 
medicament container (70) with the gas, introducing 
a powdered medicament-mixed gas from the pow- 
dered medicament container (70) to a nozzle (80). 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a powdered 
medicament-mixed gas injecting apparatus and a 
powdered medicament-mixed gas injecting nozzle 
for injecting powdered, for example, hemostatic 
powdered medicament to an affected part, for ex- 
ample, in the body. 

2. Conventional Art 

When tissue of a specified portion in the body 
are picked up, for example, for tissue examination, 
there may occur bleeding at the pick-up portion. In 
such a case, it has been conventional practice to 
leave the bleeding as it is. without stopping blood, 
so that the bleeding will be naturally cured. While, 
there have been reported examples in which hemo- 
static powdered medicament are injected to the 
affected part by using a powder-feeding apparatus 
which is described below. 

The powder-feeding apparatus is described 
with reference to Fig. 13. As shown in Fig. 13. this 
powder-feeding apparatus 5 is formed into a pistol 
shape provided with a compressed air supply 
source 3 and a lever 1a. The powder-feeding ap- 
paratus 5 comprises a regulator 1 which is con- 
nected to the compressed air supply source 3, for 
example, via a rubber tube and which regulates the 
transmission of compressed air fed from the com- 
pressed air supply source 3 by the way how to pull 
the lever 1a, and a medicament feed tube 2 which 
is connected to the regulator 1 and which serves to 
feed medicament to an affected part in the body. In 
such the powder-feeding apparatus, powdered me- 
dicament or the like is first charged within the 
medicament feed tube 2. Then the medicament 
feed tube 2 is connected to the regulator 1. By 
operating the lever 1a to transmit the compressed 
air from the regulator 1 , the powdered medicament 
or the like within the chemicals feed tube 2 is 
injected to the affected part together with the com- 
pressed air. 

There are also available such types of appara- 
tus that a small-size, gas cylinder is used as the 
compressed air supply source so that the overall 
size of the apparatus is reduced smaller than the 
above powder-feeding apparatus 5. 

Some of the above-described conventional 
powder-feeding apparatus are those simply de- 
signed to push out medicament contained in the 
tube with air fed to the tube, while others are those 
having the structure, formation, and operation simi- 
lar to those of, for example, painting-use sprayers 
to be used for applying paints. Accordingly, in a 
powder-feeding apparatus of such a type that the 



medicament within the tube are pushed out with 
air, too small amount of medicament charged In the 
tube would make it less expected for patients to 
have effective medical treatment, while too large 

5 amounts of medicament would cause the tube to 
be clogged with the medicament so that the medi- 
cament will not be pushed out of the tube. As a 
result, the conventional powder-feeding ap- 
paratuses have been required to regulate the 

w amount of medicament to be discharged in the 
tube, as a problem. Besides, in so-called painting- 
use powder-feeding apparatuses of the sprayer 
type, medicament is sucked out by the flow of 
compressed air fed and transmitted together with 

75 the compressed air, in which case the compressed 
air is required to have a higher than specified flow 
velocity to suck out the medicament. As a result, 
the flow rate of the compressed air is increased so 
that disadvantages may arise in powder-feeding to 

20 affected parts in the body, as a problem. Moreover, 
powder feed would be impossible when the medi- 
cament have been solidified, as another problem. 

As described above, the conventional powder- 
feeding apparatuses have poor operability for use 

25 in actual medical treatment, and are in some cases 
improper as a curing apparatus. 

SUMMARY OF THE INVENTION 

30 The present invention has been achieved with 
a view to solving these and other problems. An 
object of the present invention is therefore to pro- 
vide a powdered medicament-mixed gas injecting 
apparatus which has good operability and which is 

35 proper as a curing apparatus, and also to provide a 
powdered medicament-mixed gas injecting nozzle 
to be used in the powdered medicament-mixed gas 
injecting apparatus. 

To accomplish the above object, according to 

40 one aspect of the present invention, there is pro- 
vided a powdered medicament-mixed gas injecting 
apparatus comprising: a first passage having at one 
end thereof a gas supply opening for supplying 
gas; a second passage having at one end thereof a 

45 container-fitting end portion for fitting thereto a 
container opening of a powdered medicament con- 
tainer in which powdered medicament is accom- 
modated and which has one end closed and the 
other end provided with the container opening, the 

so other end of the second passage being coupled 
with the other end of the first passage, the second 
passage serving for introducing supply gas fed 
from the gas supply opening of the first passage to 
the powdered medicament container and besides 

55 for introducing powdered medicament-mixed gas 
which has been formed by mixing the supply gas 
with the powdered medicament, in a direction op- 
posite to a direction in which the supply gas is fed, 
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and the second passage allowing gas to pass 
bidirectionally therethrough; and a third passage 
having one end thereof coupled with a coupling 
portion at which the respective other ends of the 
first and second passages are coupled with each 5 
other, where the third passage is branched from 
the coupling portion, the third passage having at 
the other end thereof a third passage opening for 
jetting out the powdered medicament-mixed gas to 
introducing the powdered medicament-mixed gas. w 

According to another aspect of the present 
invention, there is provided a cylindrical powdered 
medicament-mixed gas injecting nozzle used to the 
powdered medicament-mixed gas injecting appara- 
tus according to this invention, one end of the 16 
nozzle is connected to the apparatus, and the noz- 
zle comprises at the other end thereof a flat plate 
extending in a direction crossing a direction in 
which the cylindrical powdered medicament-mixed 
gas injecting nozzle extends, 20 

wherein one end of a passage extending in the 
cylindrical powdered medicament-mixed gas inject- 
ing nozzle is connected to the third passage open- 
ing and the other end thereof is opened at the flat 
plate in order to inject the powdered medicament- 25 
mixed gas. 

Gas fed via the first passage is introduced 
through the second passage to the powdered me- 
dicament container fitted at the container-fitting end 
portion located at one end of the second passage. 30 
The gas introduced to the powdered medicament 
container stirs the powdered medicament accom- 
modated in the powdered medicament container, 
and transmitted from the powdered medicament 
container as powdered medicament-mixed gas, 35 
passing through the second passage. Thus, the 
second passage acts in such a way that supply gas 
supplied through the first passage and powdered 
medicament-mixed gas whose feed direction is re- 
verse to that of the supply gas are allowed to pass aq 
therethrough in bidirectional, i.e., two-way fashion. 
The third passage acts to lead the powdered medi- 
cament-mixed gas to outside of the powdered me- 
dicament-mixed gas injecting apparatus. 

In this way, the first to third passages act to 45 
aggressively stir the powdered medicament ac- 
commodated in the powdered medicament con- 
tainer and thereafter send the powdered medica- 
ment to the affected part. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the 
present invention will become clear from the follow- 
ing description taken in conjunction with the pre- 55 
ferred embodiments thereof with reference to the 
accompanying drawings, in which: 



Fig. 1 is a perspective view showing an embodi- 
ment of the powdered medicament-mixed gas 
injecting apparatus according to the present In- 
vention and an embodiment of the powdered 
medicament-mixed gas injecting nozzle to be 
used in the powdered medicament-mixed gas 
injecting apparatus, 

Fig. 2 is a plan view of the powdered medica- 
ment-mixed gas injecting apparatus shown in 
Fig. 1; 

Fig. 3 is a front view of the powdered medica- 
ment-mixed gas injecting apparatus shown in 
Fig. 1; 

Fig. 4 is a side view of the powdered medica- 
ment-mixed gas injecting apparatus shown in 
Fig. 1; 

Fig. 5 is a view showing the internal structure of 
the powdered medicament-mixed gas injecting 
apparatus shown in Fig. 1 and further showing 
how the passage unit, the powdered medica- 
ment container, and the nozzle are fitted to the 
powdered medicament-mixed gas injecting ap- 
paratus; 

Fig. 6 is a plan view of the passage unit fitted to 
the powdered medicament-mixed gas injecting 
apparatus shown in Fig. 1 ; 
Fig. 7 is a left side view having a partial cross 
section of the passage unit shown in Fig. 6; 
Fig. 8 is a sectional view taken along the line 
VIII - VIII of the passage unit shown in Fig. 6; 
Fig. 9 is a block diagram showing the arrange- 
ment of the powdered medicament-mixed gas 
injecting apparatus shown in Fig. 1 ; 
Fig. 10 is a view for explaining the flow of air in 
the passage unit, the powdered medicament 
container, and the nozzle as shown in Fig. 6; 
Fig. 11 is a sectional view of the passage unit 
showing another example of passage arrange- 
ment in the passage unit shown in Fig. 6; 
Fig. 12 is a sectional view of the passage unit 
showing still another example of passage ar- 
rangement in the passage unit shown in Fig. 6; 
and 

Fig. 13 is a view showing the arrangement of the 
conventional powder-feeding apparatus. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Before the description of the present invention 
proceeds, it is to be noted that like parts are 
designated by like reference numerals throughout 
the accompanying drawings. 

An embodiment of the powdered medicament- 
mixed gas injecting apparatus of the present inven- 
tion is described below with reference to the ac- 
companying drawings. 
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Fig. 1 shows an overall view of a powdered 
medicament-mixed gas injecting apparatus 100 of 
the present embodiment. The powdered medica- 
ment-mixed gas injecting apparatus 100, as illus- 
trated in Figs. 2 through 4, has a length L of 90 
mm, a width W of 48 mm, and a height H of 157 
mm and has a grip 10 formed at a lower portion of 
the powdered medicament-mixed gas injecting ap- 
paratus 100 so that the operator such as a doctor 
can grip the powdered medicament-mixed gas in- 
jecting apparatus 100. As shown in Fig. 5, the 
powdered medicament-mixed gas injecting appara- 
tus 100 comprises: an air pump 20 for sucking air 
from within the powdered medicament-mixed gas 
injecting apparatus 100 by fluctuating a diaphragm 
and transmitting the air as air required for injecting 
the powdered medicament; an operation switch 25 
for the air pump 20. which switch is turned ON only 
while depressed, and is automatically returned to 
OFF when stopped being depressed; an illumina- 
tion lamp 30 which is an electric lamp, LED (Light- 
Emitting Diode), or the like for illuminating the 
affected part to be injected with powdered medica- 
ment; an illumination switch 35 for the illumination 
lamp 30, which switch is fixed ON or OFF; and a 
battery 40 which is the power supply for supplying 
the air pump 20 and the illumination lamp 30 with 
electric power. 

In view of operability and the like, the operation 
switch 25 for the air pump 20 and the illumination 
switch 35 for the illumination lamp 30 are located 
on a front face 11a in a center portion 11 of the 
powdered medicament-mixed gas injecting appara- 
tus 100 in proximity to the grip 10 of the powdered 
medicament-mixed gas injecting apparatus 100. 
The illumination lamp 30 is located on a front face 
12a in an upper portion 12 of the powdered medi- 
cament-mixed gas injecting apparatus 100. 

The air pump 20 is disposed in a rear portion 
13 of the powdered medicament-mixed gas inject- 
ing apparatus 100 internally of the powdered medi- 
cament-mixed gas injecting apparatus 100 over a 
range from the upper portion 12 to the center 
portion 1 1 . The battery 40 is disposed internally of 
the grip 10 of the powdered medicament-mixed 
gas injecting apparatus 100. The battery 40 is 
loaded to the interior of the powdered medicament- 
mixed gas injecting apparatus 100 by opening a 
battery-exchange use cover 15 which is provided in 
a rear face 14 of the powdered medicament-mixed 
gas injecting apparatus 100. As shown in Fig. 9, 
the output side of the battery 40 is connected to 
the air pump 20 via the operation switch 25 and, 
moreover, connected to the illumination lamp 30 
via the illumination switch 35. It is noted that elec- 
trical wiring among the air pump 20, the operation 
switch 25 for the air pump, the illumination lamp 
30, the illumination switch 35, and the battery 40 is 



omitted In Illustration In Fig. 5. 

The rate of air feed of the air pump 20 is about 
45 ml /sec, which corresponds to one several 
tenths of that of the above-described conventional 
5 powder-feeding apparatus. 

As shown in Figs. 2 through 5, on a top surface 
12b of the powdered medicament-mixed gas inject- 
ing apparatus 100 there is formed a recess 16 to 
which a passage unit 50 will be fitted removably. 
w On a bottom surface 16a of the recess 16, an 
insertion hole 17 of an about 5 mm inner diameter 
is formed vertically, to which an insertion-use pro- 
trusion 51 provided to the passage unit 50, which 
will be detailed later, will be fitted removably. An 
75 air inlet hole 17a of an about 1.5 mm inner diam- 
eter is formed in the bottom surface of the insertion 
hole 17. Air transmitted from the air pump 20 via a 
tube 21 connected to a discharge outlet of the air 
pump 20 is supplied to the air inlet hole 17a. 
20 Further, in order that the airtightness between the 
inner circumferential surface of the insertion hole 
17 and the outer circumferential surface of the 
insertion-use protrusion 51 is maintained when the 
insertion-use protrusion 51 is inserted into the in- 
25 sertion hole 17, an O-ring 18 is provided on the 
inner circumferential surface of the insertion hole 
17 circumferentially of the inner circumferential sur- 
face. 

As shown in Figs. 6 and 7, the passage unit 50 

30 has a length L of 39 mm, a height H of 14 mm, and 
a width W of 31 mm. The aforementioned insertion- 
use protrusion 51 of an about 5 mm diameter is 
protrudingly provided on a lower surface 50b of the 
passage unit 50. A nozzle fitting portion 52 of a 10 

35 mm diameter is protrudingly provided on a front 
face 50c of the passage unit 50 which will be 
located on the front face 12a side of the powdered 
medicament-mixed gas injecting apparatus 100 
when the passage unit 50 is fitted to the recess 16. 

40 In the passage unit 50 of such arrangement, a 
powdered medicament container 70, in which pow- 
dered medicament such as hemostatics is accom- 
modated, will be fitted into a container-fitting hole 
53, which will be described later, and a nozzle for 

45 introducing powdered medicament-mixed air to an 
affected part will be inserted into the nozzle fitting 
portion 52. 

On an upper surface 50a of the passage unit 
50 and in a position decentered from the center 

50 line passing the midpoint of the width W and 
extending in the lengthwise direction, the container- 
fitting hole 53 which is a circular hole for inserting 
the opening of the powdered medicament container 
70 and which forms an end of a later-described 

55 second passage is formed vertically. The contain- 
er-fitting hole 53 has a depth corresponding to 
approximately a half of the aforementioned height 
H. A packing 54 made of silicone rubber is at- 
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tached to the entire Inner circumferential surface of 
the container-fitting hole 53 so that the opening of 
the powdered medicament container 70 can be 
fitted to the container-fitting hoie 53 in airtight man- 
ner. 

The reason why the container-fitting hole 53 is 
provided in a position decentered from the center 
line is as follows. When the passage unit 50 is 
fitted to the recess 16 of the powdered medica- 
ment-mixed gas injecting apparatus 100, the center 
line of the passage unit 50 coincides with the 
center line of the powdered medicament-mixed gas 
injecting apparatus 100. In the case where a doctor 
uses the powdered medicament-mixed gas inject- 
ing apparatus 100, his eye is in the direction of 
arrow B as shown in Fig. 1. So, if the container- 
fitting hole 53 was provided on the center line, the 
visual field of the doctor might be interrupted by 
the powdered medicament container 70 fitted to 
the container-fitting hole 53. To avoid this is the 
above reason. 

As shown in Fig. 8, in a center portion of a 
bottom surface 53a of the container-fitting hole 53. 
a passage 55 of a 5.5 mm inner diameter is formed 
vertically from the center portion of the bottom 
surface up to a depth approximately intermediate 
between the bottom surface 53a and the lower 
surface 50b of the passage unit 50. Further, at the 
other end of the passage 55. a first passage 57 of 
a 1 .5 mm inner diameter is formed vertically via a 
conical portion 56. The conical portion 56 is pro- 
vided in terms of machining work, and the other 
end 55a of the passage 55 may be flat as shown in 
Fig. 1 1 . Also, the first passage 57 is so formed to 
extend along the axial center portion of the inser- 
tion-use protrusion 51 in the axial direction, one 
end of the first passage 57 is opened to an end 
face 51 a of the insertion-use protrusion 51 . 

It is noted that a second passage is defined by 
the container-fitting hole 53 and the passage 55 in 
the present embodiment. 

Also in the present embodiment, the container- 
fitting hole 53 and the passage 55 are connected 
directly to each other without any intervening 
means. However, the container-fitting hole 53 of a 
tube or the like and the passage 55 may also be 
connected to each other with a tube, other pas- 
sage, or the like. 

Further, a third passage comprising a passage 
59 and a third passage opening 60 is formed in the 
interior of the passage unit 50. 

The third passage opening 60 is a hole of a 5.5 
mm diameter bored in a center portion of the 
nozzle fitting portion 52 along the center line ex- 
tending axially of the nozzle fitting portion 52 from 
a front face 52a of the nozzle fitting portion 52. Into 
the third passage opening 60 of such arrangement, 
an end of a cylindrical nozzle 80, for example as 



shown in Fig. 10, Is Inserted removably. Also, in 
order to maintain the airtightness between the outer 
circumferential surface of the nozzle 80 and the 
inner circumferential surface of the third passage 
5 opening 60 when the nozzle 80 is inserted into the 
third passage opening 60, an O-ring 61 extending 
circumferentially of the third passage opening 60 is 
provided at a generally center point of the third 
passage opening 60 in its extending direction. 
io The passage 59 has an inner diameter of 1 
mm. Its one end is opened to a coupling portion 58 
contacting the first passage 57 and the passage 
55, while the other end is opened to the third 
passage opening 60. The passage 59 couples the 
75 coupling portion 58, which is positioned away from 
the center line of the passage unit 50, and the third 
passage opening 60, which extends along the cen- 
ter line of the passage unit 50, with each other. In 
the present embodiment, as shown in Fig. 8, the 
20 passage 59 is given such a slight upward slant that 
the other end of the passage 59 at which the 
passage 59 is connected to the third passage 
opening 60 is positioned closer to the upper sur- 
face 50a of the passage unit 50, than the one end 
25 of the passage 59 at which the passage 59 is 
connected to the coupling portion 58. In addition, 
as shown in Fig. 11, the passage 59 may be 
without such an upward slant. Further, the inner 
diameter of the passage 59 is required only such 
30 that the inner diameter of the opening of the pas- 
sage 59 at the coupling portion 58 is 1 mm and the 
rest of the inner diameter gradually increases along 
the extending direction of the passage 59. 

In the above-described passage unit 50, the 
35 first passage 57 leads air transmitted from the air 
pump 20 to the second passage. The second pas- 
sage leads the supply air from the first passage 57 
toward the powdered medicament container 70 and 
besides leads powdered medicament-mixed air 
40 transmitted from the powdered medicament con- 
tainer 70 to the third passage. The third passage 
acts to lead the powdered medicament-mixed air to 
the nozzle 80. 

It is noted that the second passage refers to a 
45 passage through which bidirectional air flow is al- 
lowed including one flow of supply air in a direction 
from the first passage 57 toward the powdered 
medicament container 70 and the other flow of 
powdered medicament-mixed air in a direction 
so from the powdered medicament container 70 to- 
ward the third passage. 

In the present embodiment, the third passage 
opening 60, which forms the third passage, serves 
also as a fitting portion for the nozzle 80. However, 
55 the nozzle may alternatively be connected to the 
third passage opening 60 in another embodiment. 

Also, in the present embodiment, the flow ve- 
locity of air that passes through the first passage 
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57 can be increased by reducing the inner diam- 
eter of the first passage 57. Besides, the air jetted 
out from the first passage 57 can be made to flow 
toward the passage 55 by so arranging that the 
passage 55 and the first passage 57 are extended 
vertically while the passage 59 is extended gen- 
erally horizontally. 

Also, the inner diameters of the passage 55, 
the first passage 57, and the passage 59 are not 
limited to those described above. However, it is 
preferable that the inner diameter of the passage 
55 is the largest of them so that the air that has 
passed through the first passage 57 is securely led 
toward the powdered medicament container 70. 

Further, the flow-path cross sections of the 
passage 55, the first passage 57, and the passage 
59 are not limited to circular-shaped ones. 

Further, in the passage unit 50, the container- 
fitting hole 53 is preferably extended vertically, 
while the passage 55 and the first passage 57 may 
also be extended horizontally. Besides, when the 
first passage 57 and the passage 59 are extended 
horizontally and the passage 55 is extended in a 
direction opposite to the direction of gravity with 
respect to the first passage 57 and the passage 59 
as shown in Fig. 12, it is also possible to provide a 
partition plate 62 between the first passage 57 and 
the passage 59 so that the supply air led by the 
first passage 57 will flow to the passage 55. 

It is noted that, instead of the nozzle 80, a 
medical-use beak tube, which is connected to an 
endoscope, may also be connected to the third 
passage opening 60. 

With the use of the passage unit 50 and the air 
pump 20 according to the present embodiment, 
500 mg of powdered medicament, such as for 
hemostatic use, accommodated in the powdered 
medicament container 70 will be injected out in 
around 4 seconds. 

Next described is an embodiment of the nozzle 
to be inserted into the third passage opening 60. 

A nozzle 85 as shown in Fig. 1, primarily for 
use in obstetrics and gynecology, comprises a 
cylindrical portion 85a of a cylindrical shape and a 
flat plate 85b of a circular shape provided at an 
end of the cylindrical portion 85a, which are made 
of, for example, polyethylene. Also, a through hole 
extending along a central interior of the cylindrical 
portion 85a axially of the cylindrical portion 85a 
and serving for leading the powdered medicament- 
mixed air to the affected part is opened in a front 
face 85c of the flat plate 85b in a position decen- 
tered from the flat plate 85b. The reason why the 
through hole has been decentered from the flat 
plate 85b is to prevent the possibility that the fiat 
plate 85b may in some cases interrupt the visual 
field of the doctor during medical treatment. Fur- 
ther, the flat plate 85b is to keep the powdered 



medicament, which has been injected and scat- 
tered to the affected part, pressed onto the affected 
part. 

The powdered medicament-mixed gas injecting 

s apparatus 100 as described above is now de- 
scribed with regard to its operation. It is noted that 
the powdered medicament-mixed gas injecting ap- 
paratus 100 has previously been loaded with a 
specified battery. 

io As shown in fig. 5, the operator fits a new 

passage unit 50 to the recess 16 of the powdered 
medicament-mixed gas injecting apparatus 100 in 
such a way that the insertion-use protrusion 51 of 
the passage unit 50 is inserted into the insertion 

is hole 17 of the recess 16 of the powdered medica- 
ment-mixed gas injecting apparatus 100. Over this 
operation, the insertion hole 17 and the insertion- 
use protrusion 51 are maintained airtight by the O- 
ring 18, while the insertion-use protrusion 51 is 

20 securely fixed into the insertion hole 17. 

Further, the operator inserts the opening of the 
powdered medicament container 70, in which pow- 
dered medicament is accommodated, into the con- 
tainer-fitting hole 53 of the passage unit 50. Over 

25 this operation, the opening of the powdered medi- 
cament container 70 and the container-fitting hole 
53 are maintained airtight by the packing 54, while 
the powdered medicament container 70 is securely 
fixed into the container-fitting hole 53. 

30 Further, the operator inserts an end portion of 

the aforementioned nozzle 85 into the third pas- 
sage opening 60 of the nozzle fitting portion 52 of 
the passage unit 50. Over this operation, the nozzle 
85 and the third passage opening 60 are main- 

35 tained airtight by the O-ring 61 , while the nozzle 85 
is securely fixed into the third passage opening 60. 

It is noted that with the powdered medicament 
container 70 fitted into the container-fitting hole 53, 
the powdered medicament accommodated in the 

40 powdered medicament container 70 has dropped 
by gravity down to the conical portion 56 level as 
shown in Fig. 8. 

In such a state, the doctor inserts the nozzle 85 
into the body so that the end portion of the nozzle 

45 85 is opposed to the affected part. Also, if neces- 
sary, the doctor operates the illumination switch 35 
to turn on the illumination lamp 30. After such 
operation, the doctor depresses the operation 
switch 25 to actuate the air pump 20 of the pow- 

so dered medicament-mixed gas injecting apparatus 
100. 

With the air pump 20 started operating, the air 
pump 20 transmits air, which the air pump 20 has 
sucked in while sucking the air within the powdered 
55 medicament-mixed gas injecting apparatus 100, 
through the discharge outlet of the air pump 20. 
The air transmitted from the air pump 20 is intro- 
duced to the air inlet hole 17a via the tube 21 and 
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then supplied to the first passage 57 of the pas- 
sage unit 50 through the air inlet hole 17a. 

By the arrangement that the inner diameter of 
the passage 55 is much larger than that of the 
passage 59 that leads to the third passage opening 
60, and that the inner diameter of the first passage ' 
57 is reduced so that the flow velocity of the air 
passing through the first passage 57 is increased, 
most of the supply air fed to the first passage 57 is 
supplied to the passage 55, flowing through the 
passage 55 toward the powdered medicament con- 
tainer 70. In this process, the supply air goes 
forward while stirring tho powdered medicament 
that has dropped to the passage 55. The supply air 
further stirs the powdered medicament supplied 
into the powdered medicament container 70 and 
accommodated in the powdered medicament con- 
tainer 70. By the supply air being injected into the 
powdered medicament container 70 in this way, the 
pressure within the powdered medicament con- 
tainer 70 is increased. As a result, the air within the 
powdered medicament container 70 is directed as 
a powdered medicament-mixed air in which the 
powdered medicament have been mixed, toward 
the passage 59 which is the only passage that 
leads to low-pressure outside of the powdered me- 
dicament-mixed gas injecting apparatus 100, and 
flows through the passage 55 in a direction op- 
posite to the direction in which the supply air flows, 
while stirring the powdered medicament which has 
dropped to the passage 55. Then, the powdered 
medicament-mixed air led to the passage 59 is fed 
to the third passage opening 60, and injected and 
scattered to the affected part in the body via the 
through hole of the nozzle 85 that has been in- 
serted into the third passage opening 60. 

The doctor, after injecting a necessary amount 
of powder medicament, stops the operation switch 
25 from being depressed, thus stopping the air 
pump 20. In this process, such an operation may 
also be performed, if necessary, that the injected 
powdered medicament is pressed against the af- 
fected part by the flat plate 85b at the end of the 
nozzle 85. At a time point when the above-de- 
scribed specified procedure is completed, the doc- 
tor withdraws the nozzle 85 from within the body, 
ending the medical treatment. 

After the medical treatment has been com- 
pleted, the passage unit 50 is withdrawn from the 
recess 16 of the powdered medicament-mixed gas 
injecting apparatus 100 and discarded. 

As described above, according to the pow- 
dered medicament-mixed gas injecting apparatus 
100 of the present embodiment, the powdered me- 
dicament-mixed gas injecting apparatus 100 com- 
prises the air pump 20, the passage unit 50, and 
the like, so that powdered medicament can be 
injected to the affected part with good operability. 



Also, according to the powdered medicament- 
mixed gas injecting apparatus 100 of the present 
embodiment, the powdered medicament to be in- 
jected can be injected and scattered to the affected 
5 part via a nozzle after being stirred mainly within 
the powdered medicament container 70. 

Further, in the powdered medicament-mixed 
gas injecting apparatus 100 of the present embodi- 
ment, the flow rate of air per unit time of the air 
io pump 20 is much less than that of the conventional 
powder-feeding apparatus as described above. Ac- 
cordingly, when powdered medicament is injected 
and scattered to affected parts, such as the stom- 
ach and the colon, a less amount of air is supplied 
75 to within the body so that bad effects on these 
organs can be suppressed to a minimum. 

Also, according to the powdered medicament- 
mixed gas injecting apparatus 100 of the present 
embodiment, the passage unit 50 is freely ex- 
20 changeable against the powdered medicament- 
mixed gas injecting apparatus 100, thus free from 
troubles in terms of sanitation. 

Also, in the present embodiment, supply air 
and powdered medicament-mixed air have been so 
25 arranged to flow bidirectional ly through one pas- 
sage 55. Instead, there may be provided two pas- 
sages, one passage for supply air and the other 
passage for powdered medicament-mixed air. 

Also, the powdered medicament-mixed gas in- 
30 jecting apparatus may be so arranged that a gas 
supply source provided externally of the powdered 
medicament-mixed gas injecting apparatus 100 in- 
stead of the air pump 20 and the insertion-use 
protrusion 51 of the passage unit 50 are connected 
35 to each other so that gas can be supplied to the 
first passage 57. In such an arrangement, not only 
air but special gases as well may be supplied to 
the passage unit 50. 

Also, according to the nozzle 85 of the present 
40 embodiment, the flat plate 85b at the end of the 
nozzle 85 is provided so as to be decentered with 
respect to the cylindrical portion 85a. Accordingly, 
the visual field of the doctor will not be interrupted 
by the flat plate 85b during medical treatment, so 
45 that the powdered medicament-mixed gas injecting 
process can be carried out with good operability. 

As described in detail above, according to the 
present invention, gas supplied via the first pas- 
sage is led via the second passage to the pow- 
50 dered medicament container fitted to the container- 
fitting end portion provided at an end of the second 
passage. Then the gas, stirring the powdered me- 
dicament accommodated in the powdered medica- 
ment container, is transmitted as a powdered medi- 
55 cament-mixed gas from the powdered medicament 
container, and is sent out of the powdered medica- 
ment-mixed gas injecting apparatus through the 
third passage. Accordingly, the powdered medica- 
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ment-mlxed gas injecting apparatus of the present 
invention can aggressively stir the powdered medi- 
cament accommodated in the powdered medica- 
ment container and thereafter supply powdered 
medicament to the affected part. Thus, the pow- 
dered medicament-mixed gas injecting apparatus 
ol the present invention is free from the possibility 
that the powdered medicament is solidified and, as 
a result, will no longer be fed. Further, the pow- 
dered medicament-mixed gas injecting apparatus 
only reo.ires less amount of gas used by virtue of 
its an • > ?ement that powdered medicament is fed 
not by sucking out. Furthermore, the apparatus can 
feed necessary amount of powdered medicament 
without the need of controlling the amount of pow- 
dered medicament. 

Although the present invention has been fully 
described in connection with the preferred embodi- 
ments thereof with reference to the accompanying 
drawings, it is to be noted that various changes and 
modifications are apparent to those skilled in the 
art. Such changes and modifications are to be 
understood as included within the scope of the 
present invention as defined by the appended 
claims unless they depart therefrom. 
Reference signs in the claims are intended for 
better understanding and shall not limit the scope. 

Claims 

1. A powdered medicament-mixed gas injecting 
apparatus characterized by comprising: 

a first passage (57) having at one end 
thereof a gas supply opening for supplying 
gas; 

a second passage (55) having at one end 
thereof a container-fitting end portion (53) for 
fitting thereto a container opening of a pow- 
dered medicament container (70) in which 
powdered medicament is accommodated and 
which has one end closed and the other end 
provided with the container opening, the other 
end of the second passage being coupled with 
the other end of the first passage, the second 
passage serving for introducing supply gas fed 
from the gas supply opening of the first pas- 
sage to the powdered medicament container 
and besides for introducing powdered medica- 
ment-mixed gas which has been formed by 
mixing the supply gas with the powdered me- 
dicament, in a direction opposite to a direction 
in which the supply gas is fed, and the second 
passage allowing gas to pass bidirectionally 
therethrough; and 

a third passage (59) having one end there- 
of coupled with a coupling portion at which the 
respective other ends of the first and second 
passages are coupled with each other, where 
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the third passage is branched from the cou- 
pling portion, the third passage having at the 
other end thereof a third passage opening (60) 
for jetting out the powdered medicament- 
5 mixed gas to introducing the powdered medi- 

cament-mixed gas. 

2. The powdered medicament-mixed gas inject- 
ing apparatus according to Claim 1, wherein 

70 among a first passage sectional area, which is 

a sectional area of a cross section of the first 
passage, a second passage sectional area, 
which is a sectional area of a cross section of 
the second passage, and a third passage inlet 

75 sectional area, which is a sectional area of a 

cross section of the coupling portion of the 
third passage, the third passage inlet sectional 
area is the smallest. 

20 3. The powdered medicament-mixed gas inject- 
ing apparatus according to Claim 2, wherein 
among the first passage sectional area, the 
second passage sectional area, and the third 
passage inlet sectional area, the second pas- 

25 sage sectional area is the largest. 

4. The powdered medicament-mixed gas inject- 
ing apparatus according to any one of Claims 
1 to 3, further comprising a gas feed pump 

30 (20) connected to the gas supply opening of 

the first passage and serving for supplying 
gas. 

5. The powdered medicament-mixed gas inject- 
35 ing apparatus according to Claim 4, further 

comprising: 

power supply (40) for supplying electric 
power to the gas feed pump; and 

an illumination unit (30) for illuminating an 
40 affected part to which the powdered medica- 
ment-mixed air fed from the third passage 
opening is to be injected, wherein the illumina- 
tion unit (30) will emit light with electric power 
supplied from the power supply. 

45 

6. The powdered medicament-mixed gas inject- 
ing apparatus according to Claim 5, wherein 
the first through third passages are formed in a 
passage unit (50) and the passage unit is re- 

50 movable from a body (100) of the powdered 
medicament-mixed gas injecting apparatus 
with which the gas feed pump, the power sup- 
ply, and the illumination unit are provided. 

55 7. A cylindrical powdered medicament-mixed gas 
injecting nozzle used to the powdered medica- 
ment-mixed gas injecting apparatus according 
to any one of Claim 1 to 6, one end of which is 
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connected to the apparatus, and comprising at 
the other end thereof a flat plate (85b) extend- 
ing In a direction crossing a direction in which 
the cylindrical powdered medicament-mixed 
gas injecting nozzle extends, 5 

wherein one end of a passage extending in 
the cylindrical powdered medicament-mixed 
gas injecting nozzle is connected to the third 
passage opening and the other end thereof is 
opened at the flat plate in order to inject the w 
powdered medicament-mixed gas. 

8. The powdered medicament-mixed gas inject- 
ing nozzle according to Claim 7. wherein the 
other end of the passage of the cylindrical is 
powdered medicament-mixed gas injecting 
nozzle is opened at a portion away from a 
center portion of the flat plate. 

20 



25 



30 



35 



40 



45 



50 



55 



BNSOOCID. <EP 064638SA1J_> 



EP 0 646 385 A1 



Fig. 2 

L 




EP 0 646 385 A1 




BNSOOCID: <EP 064638SA1J_> 



12 



EP 0 646 385 A1 




EP 0 646 385 A1 




Fig. 7 



50b ^ H 



57 55 



50a 




Fig. 8 

54 53a 53 50a 50c 




BNSOOCID: <EP 06463B5A1_I_> 



14 



EP 0 646 385 A1 



Fig. 9 
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